Micronuclei and cell proliferation as early biological markers of ortho-phenylphenol-induced changes in the bladder of male F344 rats.
ortho-Phenylphenol (OPP) and its sodium salt, sodium ortho-phenylphenate (SOPP), are widely used fungicides and antibacterial agents known to cause tumors in the bladders of male F344 rats. Previous studies in our laboratory have shown that micronuclei and cell proliferation were induced in the bladders of treated rats by a high dose of OPP. In our present studies, we investigated the relationship in dose response between these two biomarkers and previously reported tumor formation in the bladders of male F344 rats. Significant non-linear increases in micronuclei (MN) and BrdU-labeling were seen in the bladder cells of rats treated with the 8000 and 12,500 ppm doses of OPP and at 20,000 ppm SOPP. CREST anti-kinetochore staining showed that the micronuclei originated from both chromosomal loss and breakage. In addition, increases in MN were detected in the bladder but not in the bone marrow, underscoring the value of assessing genotoxicity in the target organ. In summary, these studies clearly show that at high doses, OPP and SOPP are genotoxic to the rat bladder. These results also indicate that micronucleus formation and cell proliferation can detect early OPP-induced changes in the rat bladder and may be useful as biomarkers for bladder carcinogens.